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A映由Ⅷ如  

One method t0 0VerCOme the accommodate  

addilionalloadsproblemsisadeqtLateutili乙aliomoflhe  

eaCtive power supplier（RPS）eqtdpment whichis  

lnSlalledirLthesystem．Tldspaperusedthesuccessive  

iterative me仙odbctweenlhe genetic algori抽m（GA）  

amd New10m－Raph50n nlethod to solve111e mO血inea∫  

COmbinatorialinleger problem．The proposed method  

WaSappliedto仙eIEEE30bl娼6gemerator野StemtO  
proveitsva罷dilyamde∬由一ivemess．  

且．Im仕町¢伽正せ岩①m  

RedistributionofreactivepowerinapoweFSyStemis  

perfbrmedtoimprove the system vo旺age pronles．‡n  

Order10m如鵬aindesiredleve】sofvoltageamdreactive  

丑ow unde『Various operating comdilions amd syslem  

COn爪gⅦ柑tions，pOWer野Stem Op即a10rS may utilize a  

numberorcomlrol1001ssuchasswitchingv即SOu∫CeS，  

C旭nging gemera10r VOlta酢S，am〟or a句鮎timg  

lramsfbmertapset血gs．   

Extens五ve slu戯es have beem pe血rme瓜No山imea『  

pro卵mi冨Ig（NLP），SuCCeSSive損眠ar pr甲raやng  

（LP）amdlimeadzingthecomstraimlslV鮎1e打払且mtalnlnga  

non－1inearo叫ective魚1nClionhavebeenproposed．Most  

Of抽ese approaches carL be categorized asimteger  

problems wi仇 constrained oplimizalion 絶Ch血ques．  

Ths paper prese血S血e operaliom ogRPS equlpmemt  

W鮎ch has already been丘nslal1edin a system fbr  

COrreCtingunacceplablevoltagepronles．  

2．馳me血Aロ那加仙m   

Fig．1StmctlばeOfpopulalion   

OLD GENER＾TION  NEW GENERAT［ON  

Fig．2Fomatiomofnexlgeneration  

3．Se批岩m計岬①甘地e凪巴乱e扇ve伽w即S軋岬伊Ⅲ丘町  

AmRpSoperatiom旭s紬伯prOblems．First，払eRpS  

equipmentoperatesindiscreteぬm．Second，thesyslem  

isamomlinear野Stem．馳eprocessorRpSinstallatiomis  

血videdin thee steps．：町Stem C山c血tion，RPS  

calc山aliomamdver漬ca山）n．  

h8hispaperlhegeneticoperationis  

Simple Gemetic Algorilhm（SGA）Operati  £鮮諾；己…  
Fig．3FlowCI仏れOfne‡鮎talbdonPro∝SS   

3．1Sys短mCdcub也om   
The system calculation，in this paper，heans the  

Calculalionofthenodevoltageofthesystem．   

Wec如c山ate血epe血mw∝Of血e町Sl血basdon  

the Newton－RBPhsonload且ow，teChnique．A魚er the  

iterationofPowerFlowconverged，WeCheckifal1the  

nodevollagesareinsidethevoltagelimit．汀thenode  

VOllagesareoutof山elimit，WenlntheRPScalculation・  

0仙erwise，the processis reportlng the result and  

StOpp血   

3．2RPSCalculalion   

For the calculation of RPS，We tm theidea of  

decoupledload now method．1merefbre，the voltage  

magnitudedependsonthereacdvepoⅥ℃r anditquasi  

SGÅ，COnSider allele（String value），Chyomosome  

（Slring），andpopuIaliomastheconstructionelementsof  

lhe group，and naturalselection，CrOSS－OVer and  

mutationashAndlingme血ods．Encodingamddecoding  

areused10COnneCtbetweemthesystemand血eGÅ．   
Thes皿ring）SCOmpOSedofalleles．勤challeletakesa  

r現1valueamongOamdl．‡n一骨扇spaper，仙estnnglS  

COmpOSed of amounls of reactive power which are  

lrtiecledandJorexlracted丘om血eRPS．   

ThePyramidpopulationwhichisilluslratedinFig．1  

and2isusedinthispape〆37．ThereasonfbFinlroducing  

lhe pyramid populationis thBttit fhcimates quick  

COnVergenCe101heglobalminimumandlowoscillation  
aroundit．Fig．land2showlhe pyramid population  

StmClureandlhelransition丘omoldgene柑tiorLtOmeW  
gerLeralion，reSpeClively．  

ー且40－   
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nore］ationswithactivepower．  

【△切＝【ち2】［刑  【1】  

［J22］areknownvaluesLhataredeteminedbythe  

SySlem calculalion slep（New10n－RBphsonload now）．  

［AQ］is calcu）aledby GA・Inverse transfbrmation of  

［J22］isneededinorder10Calculatethevariadonofthe  

VOllagerrugnitude．EverymodincauonofRPSrequlreS  
CalculationoflheJacobianImtrixoflhesystem州21as  
lhe syslem con重gurationis modilied．In order to  

C）iminalethjscalculalion，WeCOnSidertheintroduction  

Ofa reactive．power sourceinslead ofmodifyinglhe  

impedanceofRPS（reftr10Appendix）．   

The problem then become as linear integer 

COmbinatoria］problem．Many studieshaveshown Lhal  

lhegeneticalgorilhmmethodisoneofthebestmelhods  
10nnddleSOlutionofcombinatorialproblems．mus，We  

applyGAinthesimpl抗edsystem．   

3．3Veri点ca也onoftheSvslem   

We updated the syslem coItnguralion，but this  

updatedconngurationdoesnolgtmnteethebes1load  

COnditionfbrutesyslem・nLerefore，Wneedloverify  

WllelherthetJpdatedsystemconLigurat10nSatisfies the  

load conditiorLS Ofthe system．The process continues  

untilalllhevoltagesoftheloadnodereachthelimitor  

uleRPSequpmenthavefu11yutilized．  

4．Simutation＆ResuI15  

To prove thevalidityofthe melhodproposed，  
appliedthemethodtotheIEEE30busand6generator  

SySlem．WetriedtonndthebesIsellingofRPSinthe  
TEEE30bussystem．Forthesimulation，WeOnlyused  

fourtransforJllerSett）ngSaStheRPScontrolequpment．  

beginrung ofthe RPS calculationwhich changes the  

COn重訂1rahono一山e町Stem．   

AccordirLg the result ofthe Tablel，We Obtained  

O・44％ ofincreaslngtheworstbusvoltagerrLagmitude  

thantheIEEEstandardstdngsystem．  

5．Comchsioms  

meproposedme仙odusingthesuccessiveiteration  
method between the nDnlirLearileration method and  

integercod）ina10rialmethodproducedgoodresultsfor  

thereaclivepowersupplierofthesystem．T山smearLS  

lht we hlly utiIized theinstalled reactive power  

Supplierequpment．   
TLeresulはOfthesimulationprovedthee飴ctiveness  
andvalidityoftheproposedmeulOd．  

Appendk   

A．1FormulationofTransfbrmer  

d－J7E′㌦  

d7  ズ  
e＝  【A．1】   

theonginaltransfbrmersetting  
thenewtransfomersetting  
thetransformerimpedance  

lhepnmarysidevoltage  

thereftrencevoltage  

Where， d  
n  

X  

E’  

Vref  

A．2FormulatiorLOfShtlntCat）aCitor  

e＝K2・AC＋G・（Kユーり2）  【A2】  

Where，G  the amount of capacitance installed 

c, theamountOfcapacitancechBLnged  

AC＝q－G  

‘．Rt：托rence  
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Fig．4Nodevollageofthesystem   

Fig．4hassuddenchangesin11，21，28，33，36and  

39iterations．EverysuddenchangeinFig．4meansthe  
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